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Introduction
Acute appendicitis, which occurs when the appendix lumen is obstructed, 1 is the most common cause of acute abdominal pain and often requires surgical intervention. Appendiceal obstruction can be caused by fecaliths, calculi, lymphoid hyperplasia, infectious processes, or benign or malignant tumors. 2 However, appendicitis of amebic origin is considered relatively rare, with reported incidence of 0.5-2.3% in an amebiasis endemic area. 3, 4 Outside of these high-risk regions, acute amebic appendicitis is considerably rarer and often not at the forefront of the treating physician's mind, which may result in a missed diagnosis or misdiagnosis and unfavorable prognosis for patients. 5 Moreover, complicated appendicitis is present in 30.7% cases of amebic appendicitis, and the mortality rate is much higher than with non-amebic appendicitis. 5, 6 In this paper, we report a case of acute amebic appendicitis in a 31-year-old woman and review the
Case
A 31-year-old woman was admitted to our hospital with acute right lower abdominal pain that had lasted for 2 days prior to admission. Her medical history revealed several bouts of right lower abdominal pain that resolved with conservative treatment. She had no history of traveling abroad or a sexually transmitted infection such as human immunodeficiency virus (HIV) infection, hepatitis B virus (HBV), or syphilis. On admission, her body temperature was 37.5 • C. Abdominal examination revealed diffuse tenderness in the right lower abdomen with positive guarding and rebound tenderness at the McBurney point. Laboratory tests revealed a C-reactive protein (CRP) level of 15.06 mg/dL and white blood cell (WBC) count of 8620 L −1 . Abdominal computed tomography (CT) showed a dilated appendix with maximum diameter of 2 cm and thickened cecal and ascending colon walls (Fig. 1) , which was consistent with acute appendicitis. According to the patient's request, she was treated with antibiotics (intravenous cefmetazole) for 2 days without improvement. Therefore, an appendectomy was performed. Her appendix showed acute inflammation, especially from the cecum to the root of the appendix, without necrosis, perforation, or formation of localized abscess. Histopathology revealed phlegmonous appendicitis.
The clinical course after admission is described in Fig. 2 . After the appendectomy, her body temperature remained >38 • C, and her CRP and WBC were elevated more than before the operation. Abdominal CT on the third postoperative day showed thickened cecal and ascending colon walls. We considered pseudomembranous enterocolitis and changed the treatment from intravenous cefmetazole to oral vancomycin. However, the test for Clostridium difficile was negative, and her symptoms and laboratory data did not improve. Therefore, we also considered an amebic infection; on the sixth postoperative day, we examined a fecal culture that was immediately maintained at 37 • C, tested for serum amebic antibody, requested the pathologists to reexamine the pathology regarding amebic infection from her appendix, and added oral metronidazole to her treatment. Following the oral metronidazole treatment, her clinical condition significantly improved. The pathologic examination of the appendix with periodic acid-Schiff (PAS) stain revealed multiple trophozoites of Entamoeba histolytica (Fig. 3) , and her serum amebic antibody was positive. On the 12th day after the procedure, the patient was discharged home; in addition, 12 days after the oral metronidazole treatment, we treated the cyst form of the parasite with paromomycin. She had no further recurrence for 6 months.
Discussion
Based on this experience with amebiasis presenting as acute appendicitis that was treated with appendectomy and oral metronidazole, we would like to emphasize 2 points. First, even after the appendectomy, there was still considerable inflammation of the intestinal wall that required metronidazole treatment. Second, amebiasis was not detected with the usual histopathology of the appendix and fecal culture. Histopathological examination using PAS stain and a fecal culture that was immediately maintained at 37 • C was required for diagnosis. 7, 8 We conducted a search of Japan Center Reviews for similar cases in the past 18 years and reviewed the preoperative clinical features, treatment of choice, and outcomes of the 11 patients in the resulting publications (Table 1) . 5, [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Including the present case, 9 were men (75%), and 3 were women (25%), with an average Fig. 2 . The clinical course after admission in a patient treated for acute appendicitis. BT, body temperature; CMZ, cefmetazole; VCM, vancomycin; MTZ, metronidazole. This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are credited.
age of 42.6 years (range, 25-60 years). Almost all (84%) experienced severe pain in the right lower abdominal quadrant, with coexisting bloody diarrhea in 2 of these cases (17%). A history of traveling to a high-or moderate-risk country was cited in 3 cases (25%). The diagnoses of all patients were acute appendicitis, but only one case had a preoperative diagnosis of amebiasis and was treated medically. One of the cases treated with an appendectomy required a total colon resection because of fulminant colitis. After the operation, 8 patients (73%) did not experience symptom improvement. Severe postoperative intraabdominal complications (higher than grade III on the Clavien scale) occurred in 4 cases (37%). The overall mortality rate reported in the studies in Japan (25%) ( Table 1 ) is considerably higher than that reported in a systematic review conducted of similar studies in other countries 5 (3.3%). The same is true for severe postoperative intraabdominal complications (33 vs. 19.4%).
One potential explanation for these differences is that, compared to the other countries, accurate diagnosis and treatment with oral metronidazole was delayed in Japan, with 9 of the 12 cases requiring further postoperative investigations and treatment. Oral metronidazole is required for amebiasis even after appendectomy. The amebiasis infection is spread through ingestion of the cyst form of the parasite and is generally transmitted via the fecal-oral route, although it can also be transmitted indirectly through contact with dirty hands or dirty objects, in addition to anal-oral contact. Excystation occurs in the small intestine, where motile and potentially invasive trophozoites are formed that typically migrate to the large intestine and aggregate in the intestinal mucin layer to form new cysts. 19 Therefore, aggregated trophozoites in the cecum and small intestine after appendectomy are likely and require treatment with antibiotics.
In addition, Japan is a low-risk area for amebiasis, and many physicians fail to consider amebiasis in the differential diagnosis of acute appendicitis. 5 Furthermore, trophozoites are difficult to detect in the usual histopathological examination or fecal culture. 19 In a retrospective study of amebic appendicitis and previous case reports, all of the patients presented with symptoms that suggested acute appendicitis, but few had symptoms of dysentery. In all of the cases, the diagnosis occurred only after surgery. Moreover, in 3 of the 12 cases, amebiasis was found only in morbid anatomy.
Therefore, when symptoms are not improved after the operation, it is important to investigate other potential causative underlying medical diseases such as amebiasis. When amebiasis is suspected, pathologists and laboratory technicians should be alerted to the possibility of amebiasis and correctly assess the collected samples because histopathological examination with PAS stain and a fecal culture that is maintained at 37 • C is required for definitive diagnosis.
